Pre-eclampsia (PE) is a formidable form of hypertension in pregnancy. A better knowledge of risk factors could contribute significantly to the development of a local prevention strategy. This study aims to identify the risk factors for pre-eclampsia in the city of Goma in the eastern DRC.
Introduction
Pre-eclampsia (PE), or pregnancy toxemia, is defined as the combination of arterial hypertension and de novo proteinuria (greater than 300 mg / 24h) after 20 weeks of amenorrhea [1, 2] .When discussing hypertension in pregnancy, preeclampsia stands out immediately. Pre-eclampsia has been widely researched in medical literature and remains a great concern to obstetricians.
Additionally, PE remains, in this context, one of the most complex hypertensive diseases and is responsible for most of the complications observed in hypertensive pregnant patients [3] . Pregnant toxemia or PE is the leading cause of morbidity and maternal-fetal mortality. Despite progress in understanding its characteristic manifestations, its pathophysiology remains a controversial area [4] .
Although a specific disorder of pregnancy, PE is associated with the risk of future cardiovascular diseases [5] .
Lansac and Magnin reported that 10 to 15% of nulliparas and 3 to 5% of multiparas develop pregnancy-induced hypertension while PE occurs in 3 to 7% of nulliparas and 1 to 3% of multiparas [6] .
In a French study conducted in 2007, primigravity, primiparity, being overweight and obesity, personal history of PE, chronic arterial hypertension and family history of PE and hypertension (HTN) were significantly associated with an increased risk of PE [7] . In the United States, a study showed that women of extreme age (either between 15 and 19 years or between 40 to 45 years) were more likely to develop a PE [8] . Other authors report that PE accounts for about a quarter of premature medical deliveries [9] , and about 3 to 5% in Western Europe [10] . In France, where the incidence is estimated between 1 and 3% of pregnancies in nulliparas and between 0.5 and 1.5% in multiparas [11] , PE complicates 2 to 3% of pregnancies and accounts for 12.2% of maternal deaths [12] . PE is associated with maternal mortality at rates of 0 to 5 or more depending on the country [1¬3]. In Africa and Asia, nearly one tenth of maternal deaths are associated with hypertensive disorders during pregnancy.
However, the majority of deaths from PE and eclampsia are preventable if women are given effective and timely care [14, 15] . Preeclampsia occurs during pregnancy and is characterized by high blood pressure and damage to other organs, such as the kidneys. Preeclampsia leads to eclampsia once the fits are added to this clinical presentation. The factors related to this pathology could contribute to the development of a local strategy to prevent this complication of pregnancy in the city of Goma. Furthermore, to our knowledge, there are no studies addressing the issue of pre-eclampsia in Goma. This study was therefore, given above reasons conducted to identify the risk factors related to PE in Goma city.
Materials and methods
We conducted a case-control and multicenter study. confidence interval (95% CI). The significance threshold was set at p <0.05.
Results
The mean age was 25.5 ± 5.7 years in pregnant women with pre-eclampsia (range, 18 to 42 years), and 27.53 ± 6.5 in controls (range 17 to 46 years).
In Table1, the statistical analysis shows that there was a statistical significant difference for maternal age below 20 years (p = 0.0160) and celibacy (p =0.0043).
The statistical analysis in Table 2 shows that the obstetric risk factors with a highly statistically significant difference were primigravida (p = 0.0000), primipare (0.0008), gestational age range from 34 to 37 weeks (p = 0.0001) and obesity (0.0016). According to the results of the same table, the number CPN has no influence on the occurrence of pre-eclampsia.
The analysis in Table 3 shows that the specific stillbirth rate was 130.4 per 1000 births with preeclampsia. This difference is very significant (p = 0.0098). Most low birth weight newborns are from pre-eclamptic mothers while most newborns born from macrosomes come from non-hypertensive controls. The observed difference is very significant (p = 0.0000). this pathology and the level of study [24] . Neither occupation nor level of education is associated with PE risk for our study.
Discussion

Sociodemographic data
Obstetric and clinical data
With respect to gravidity and parity, the highest rates of pre-eclampsia in our study are found in primigravida and nulliparous women. The observed based on a systematic review of case-control studies [27] . However, the first pregnancy was associated with a triple risk of developing preeclampsia in Uganda [18] , which is similar to Arnolu et al.
finding in Nigeria [28] . And according to many studies, first pregnancy constitutes a considerable risk factor in the development of the disease [29, 30] , a finding in line with our study.
Mean gestational age for pre-eclampsia was 37.3 ± 2.03 weeks, with extremes of 30 and 40 weeks.
Although the majority of cases of pre-eclampsia were observed at the end of pregnancy (59.8%), the age group 34-37 weeks of amenorrhea is associated with the risk of pre-eclampsia (p = 0.000, OR [95% CI] = [1.92 -8.81]). As in our study, many other studies support that more than half of patients with pre-eclampsia are within their third trimester of pregnancy [31, 32, 33] , or close to the third trimester [34] .
Regarding the body mass index (BMI), PE has affected many overweight and obese pregnant women [18, 21] . In a study by David, the proportion 
Table1. Distribution of Cases and controls by sociodemographic data
